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Editorial
Thirty years of algebraic specification
Algebraic specification has its origins, on one hand, in the early work on modularization
and data abstraction by Parnas, Hoare, Liskov and Zilles and, on the other, in the early use
of algebraic methods in semantics, especially in the work done by the ADJ group (Goguen,
Thatcher, Wagner and Wright). More precisely, we may consider that the first work on
algebraic specification was done in the mid seventies by Guttag and Horning, the ADJ
group and Zilles. In particular, the key papers that can be considered the beginning of the
area are Guttag’s thesis (1975), the paper on initial algebra semantics by the ADJ group
(1976, although a short version was presented at a conference in 1975) and Zilles report on
algebraic specification (1974).
The semantics of specifications was considered a main problem in the early days. Initial
algebra semantics, proposed by the ADJ group, was the first fully formal approach. However,
soon, other approaches were proposed: final or terminal algebra semantics, loose semantics,
behavioural or observational semantics, … Which semantics was better or more adequate,
was a usual discussion topic at the time. Nowadays, we know that all these approaches may
be equally useful and that the adequacy of a semantics depends on the context.
In its origins, algebraic specification was considered tied to many-sorted equational
logic. However, several extensions or alternatives were defined or proposed. For instance,
conditional-equational logic was considered almost immediately. Also full first-order logic
was proposed by some groups. Among the extensions, much work was dedicated to order-
sorted logics and other approaches to providing rich type systems. Other extensions con-
sidered higher-order functions or continuous objects. Simultaneously, much work in the
area concentrated on concepts and methodology. Notions related to structuring, genericity,
implementation and refinement were developed and the first specification languages, such
as Clear and OBJ, were defined. To decouple the work on these concepts from the increasing
“overpopulation” on specification formalisms, Goguen and Burstall provided the notion of
institution in connection with the semantics of the specification language Clear. This notion
had a great influence in the development of the area.
By the end of the 1980s, the area had reached a certain maturity. There was a growing
community doing research on concepts, methods and tools, and also on specific applications
areas, such as databases or programming languages. In particular, at this point, the area
was considered to deal, not only with specification, but also with software development in
general. However, although this community shared a common paradigm, the various groups
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had dissenting views on a number of technical aspects that, at that point, were considered
important. This lack of unity was considered one of the reasons for the limited impact of
these methods in industry. As a consequence, a converging effort started in the area trying
to provide a unified view of the field. Important steps in this direction were the COMPASS
working groups (with respect to the European community) and, later, in the mid-nineties,
the creation of the CoFI initiative, in connection with the IFIP Working Group 1.3 on
Foundations of System Specification.
In this special issue, we include seven papers that represent some of the current research
lines in the area. In particular, the first paper, from Bidoit and Hennicker, studies observa-
tional specifications, a classical topic in the area. In particular, they study how to integrate
in an institution, called COL, the notions of reachability and observability. In addition, they
develop proof techniques for structured specifications over that institution.
The second paper, from Choppy and Reggio, is a paper on methodology. In particular,
they propose a method for developing formal specifications. In particular, specifications are
built over CASL (the specification language developed within the CoFI initiative) and its
extension CASL—LTL.
In the third paper, from Cirstea, presents an institution for dealing with logics with
inductively defined coalgebraic types.
The paper from Mossakovski, Autexier and Hutter is also a paper dealing with a classical
topic in the area. The paper studies concepts to study software development in an institu-
tion-independent setting. More precisely, the paper studies development graphs where an
operation of hiding is considered.
The fifth paper, from Mossakowski, Schroeder, Roggenbach and Reichel, deals also with
CASL, the specification language of the CoFI initiative. In particular, the paper describes
an extension of CASL, called CoCASL for allowing the description of coalgebraic process
types.
The sixth paper, from Padberg and Ehrig, is an example of the application of algebraic
specification techniques to a different area. In particular, they develop a framework of
architectural components for Petri Nets, based on a generic approach of a similar nature as
institution-independent approaches.
Finally, the seventh paper from Verdejo and Marti-Oliet, is also an application paper.
In this case, the language Maude (a successor of OBJ) is used to describe the operational
semantics of programming languages, in such a way that the Maude system can be used for
producing efficient prototype implementations.
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